Effect of penicillin on the morphology of a Neisseria meningitidis strain liberating free endotoxin. An electron microscope study.
An endotoxin-liberating strain of Neisseria meningitidis plasmolysed extensively after 2 h of exposure to 100 times MIC values of benzypenicillin. The peptidoglycan layer could be demonstrated after 2 h of treatment in places where the cytoplasm still was close to the cell wall. After 20 h, however, this layer was complete undetectable. In untreated cells the peptidoglycan layer could more easily be found in older cultures than in very young cultures. An increased adhesiveness and aggregation to other bacterial cells and to cell wall material could be observed after 2 h of penicillin treatment, and more pronouncedly after 20 h. A high yield of free cell wall material could be demonstrated after 2 h of penicillin treatment. This corresponded well to an increased content of free endotoxin in the filtrates from the cell cultures treated with penicillin, compared to untreated controls. After 20 h of treatment, free cell wall material had formed large aggregates or was adherent to the cell walls of ghost cells. The corresponding endotoxin analysis showed a reduced content of filtrable endotoxin. Possible implications of the structural changes in relation to penicillin treatment of patients are discussed.